In the integral equations that arise in potential theory it is necessary to evaluate the solid angle subtended at a point r on the surface by each element of area of the surface. If the surface is approximated by a set of triangles then those triangles that contain the point r as a vertex require special attention, and this is referred to as the "auto solid angle" problem. We give an exact formula for evaluating the auto solid angle, and a prescription for apportioning it amongst the vertices of these triangles.
INTRODUCTION
The geometric problem that we consider arises in the numerical solution of some integral equations in potential theory. One example comes from encephatography, where the total electric current J is composed of two distinct pieces, JP is the primary current that flows within neurons and -cyVV is the return current that flows in the extracellular medium, with a being the electric conductivity and V the electric potential. The "forward" problem consists of assuming a functional form for JP(r) and a(r) and solving the continuity equation
for V(r). If a is a different constant in different regions, e.g., brain, skull, and scalp, then the 3-dimensional partial differential equation (2) 
transformed to a 2-dimensional integral equation, where the integration runs over all the surfaces, S,, on which a is discontinuous. Denoting by a'(a") the value of a just inside (outside) one of these surfaces, and with r being a point on that surface, this equation can be written1 V(r) = Vo(r) + 1 (a'n_o"n)J dc.l'(r,r')V(r') 2it(a'a")
Sn
In Eq. (3) dc2'(r,r') is given by r'-r dc'(r,r') = n(r') dS', r'-r and represents the element of solid angle subtended at r by an element of surface area dS' at the point r'. n(r') is a unit vector normal (outward) to the surface. The expression for the inhomogeneous term Vo(r) will not be needed in this paper; it is a known function once JP(r) is specified.
An important property of solid angle concerns its integral over a single closed surface, 
All three possibilities are present in Eq. (3); but for the geometric problem being considered in this paper only the middle case, with r on the surface in question, is of interest.
In any numerical solution of Eq. (3) the integral I gets converted to a discrete sum and it is important to preserve the normalization from Eq. (5),
One illustration of this need can be seen from the homogeneous version of Eq. With this approach, therefore, there is no choice but to treat the triangles that contain the point ro separately from all the others; the former have been referred to as the "close" region and the latter as the "distant" region.4 Figure 2 shows the close region.
It is necessary, therefore, to treat the close region more carefully; this has been referred to as the "auto solid angle" problem.3 There are two aspects to this problem, which we will consider in order. (i Now pick any convenient point, r*, e.g., the center of mass of the vertices of the polygon, and draw straight lines from it to each of the vertices, thereby subdividing the polygon into triangles. See Fig. 2(b 
To eliminate a twofold ambiguity in would require another condition, but we shall only be interested in small triangles for which -it < < it. We have chosen the opposite sign convention with positive if R i, R 2 and R occur in counterclockwise order as seen from ro.
To illustrate these ideas, consider the special case in which the close region is bounded by N points r, r, ... , r, with the latter forming a regular N-sided plane polygon and ro symmetrically located directly above the center of mass r. Due to the symmetry it is sufficient to compute the solid angle subtended at ro by any one triangle; multiplying the result by N gives d. Figure 3 shows the geometry for the triangle with vertices ri, r, and r*; the central angle is =2itIN. We now proceed to evaluate Eq. (13) With the help of Eq. (14) and Fig. 3 , all the products in Eq. (13) 
The curve on Fig. 4 connecting ri and r2 represents Eq. (24).
We now want to calculate the solid angle 2(ro; rl,r2) subtended at ro by the spherical region bounded by ro, ri, and r2, which is shown in bold outline on Fig. 4 If the surface is approximated by a set of triangles, and the vertices of those triangles are taken as the discrete set of points at which the potential is evaluated, then particular attention must be paid to the triangles that share the vertex r, at which the solid angle is being evaluated; they are referred to as the "close" region to that point. Since these triangles subtend zero solid angle at r, the total solid angle subtended by that surface is just that due to the If the nearest neighbor points to ro are symmetrically located, then 1/2 of m is assigned to r and the other half is divided equally amongst the other vertices of the close region; this division is the same as in reference 3. In general, however, there will be deviations from the symmetrical case, and they are prescribed by Eq. (31).
We plan to see how much of an effect each of these modifications of the auto solid angle has on the numerical solution of the integral equation.
